A new summation method model of the reactor antineutrino energy spectrum is presented. It is updated with the most recent evaluated decay databases and with our Total Absorption Gamma- 
An alternative to the H-M model is the summation method (SM). It consists of summing
all the individual beta branches composing the total antineutrino or beta spectrum weighted by the beta decay activities. The SM model is the only tool which allows one to study the components of the reactor antineutrino energy spectrum and to predict reactor antineutrino spectra over the full energy range from any fuel and under any irradiation conditions. This method, originally proposed in [24] followed by [25] and then by [26, 27] relies completely on the available nuclear data of the fission yields combined with the beta decay data for the fission products. It was revisited at the same time as the conversion method [10] , leading to the conclusion that the Pandemonium effect [28] affects some of the nuclear beta decay data that play an important role in the calculation of the antineutrino energy spectrum [29] . The Pandemonium effect is a systematic uncertainty encountered in beta decay studies using Germanium detectors. Because of the limited efficiency of these detectors gamma-rays deexciting high energy levels may not be detected and hence the beta branching to these levels is underestimated. The result is an overestimate of the high energy part of the antineutrino energy spectra. The use of the Total Absorption Gamma-ray Spectroscopy (TAGS) technique [30] allows one to correct for these systematic uncertainties. This effect is the major bias in the determination of the antineutrino spectra with the SM, well above the effect of forbidden non-unique transitions [20] [21] [22] . The correction of most of the data affected by Pandemonium is thus an essential pre-requisite for the calculation of its associated uncertainties. Since [10] , we have performed TAGS experimental campaigns leading to the correction of fifteen nuclear decays of major relevance for the reactor antineutrino spectra. Though their relative impacts have been evaluated in [29, [31] [32] [33] [34] [35] , the resulting absolute detected antineutrino energy spectrum after their inclusion has never been studied. In this paper, we have assessed for the first time this spectrum without any renormalisation computed with an updated SM model. Our purpose is to: (1) compare it with the measurements from Daya Bay and with the H-M model, (2) show the unexpected systematic impact of including more Pandemonium free data in the SM on the detected flux, (3) quantify the new discrepancy between the Daya Bay measurements of the antineutrino flux and that obtained with the model in a fuel dependent way and (4) provide the community with this new SM model since it shows improved agreement with the neutrino measurements.
The main characteristics of our model presented in [29] have been updated in two essential aspects. Firstly the cocktail of the beta decay data used in the calculation has been updated and taken in the following order of priority after the TAGS data and the data from [27] : JEFF-3.3 [36] , ENDF/B-VIII.0 [37] , the gross theory from [38] and for the remaining nuclei the Qbeta approximation presented in [29] . Secondly several SM models are defined depending on the included TAGS nuclear decays in the following way. were found to have a large impact on the antineutrino spectra. In our calculations, the weak magnetism correction is taken into account after [11] except for the 0 − to 0 + transitions.
All the energy spectra presented in this article correspond to antineutrino energy. antineutrino energy spectra to that of the H-M model [10, 11] .
In the top panel of Fig. 1 , we show the ratio of the detected antineutrino energy spectrum published by Daya Bay to the antineutrino spectrum computed with the H-M model, using the fission fractions given in [39] (open diamonds). The antineutrinos are detected through the Inverse Beta Decay process (IBD) and the cross-section used to compute the detected antineutrinos is the one from [40] . The ratios of the Daya Bay spectrum over the spectra predicted with the SM-2017 (dashed line) and SM-2018 (continuous line) models are also displayed [41] . In these calculations, the fission yields have been computed In Fig. 2 the comparisons between the individual antineutrino spectra of the SM-2018
and those of the H-M model for the four main contributions to the total number of fissions in a PWR are shown. The SM spectra are taken at a time corresponding to the irradia- [10] . The normalisation of the SM spectra with respect to the H-M ones seem to confirm the Daya Bay result of [23] in which the antineutrino deficit is mainly produced by the 235 U contribution to the antineutrino flux. The individual spectra show an improved shape agreement with the Huber spectra exhibiting ratios that are flatter between 2 and 6
MeV and closer to one for both plutonium isotopes than in [29] .
The Daya Bay experiment has also measured the detected reactor antineutrino flux normalized per fission as a function of the percentage of fissions of 239 Pu (F 239 ). It is defined as the detected Inverse Beta Decay (IBD) yield in [23] following the equation:
The average IBD yieldσ f is obtained by folding the IBD cross-section with the total antineutrino energy spectrum computed by weighting the 235 U, 238 U, 239 Pu and 241 Pu spectra by their average fission fractions provided in [23] .F 239 is the average 239 Pu fission fraction, and In Fig. 4 , the ratios between the SM-2018 detected antineutrino spectrum built with the fission fractions taken in [23] (and used in Fig. 3 ) and that built with the average fission fractions are displayed as a function of antineutrino energy. These ratios show the evolution of the shape of the energy spectrum with the burn-up, that will be measured by the reactor antineutrino experiments when they have accumulated enough statistics. As expected, the ratio of the spectra decreases globally up to 10 MeV with the increasing number of fissions coming from 239 Pu since its antineutrino energy spectrum is lower than that of 235 U. Fig. 4 also shows that comparing antineutrino energy spectra with different sets of fission fractions, the ratios obtained reveal a positive (negative) slope in the 2 to 8 MeV energy range when the 239 Pu fission fraction is smaller (larger) than the average value taken as a reference.
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